Utah Geological Survey

Depariment of Natural Resources _ ' L , Plate |
in cooperation with the _ Co C e ) : : Utah Geological Survey Open-File Map 324
U.S. Geologcial Survey ‘ Geologic Map of the Washington Quadrangle

©N3°37430"
37975}

‘ “?5-"0{
: R A
T :

/‘\\\/(A\D‘l LE

..

o
P
o
..
‘gne

G
o

......

K T
Y

SCALF 124 0 1 B
) ) ) 13 ) , 3 A b ;%WW

Base from U.S. Geologcial Survey, v e Field work by authors, 1994-1995
Washington 7.5-minute provisional quadrangle, 1986 ’ | . o ' . tmproved Road - 00000 L
. ' EVETESNE I TINCTTRN Caimproved Road oo o000
Peadd o0 000 oL

r= : CONTOUR INTIRN A _’N trHl 1 N U e taterstate Rowe US0 Route State Route
PROVISION AL NMAP § e s :

Produced  Trom  original Interim GeOIOgiC Map 4 s ¢ ;"'I““:"l;‘“hm” WASHINGTON, U1 ]

manuascript drawinps. Iofor-

T el of the Washington Quadrangle, CoT e PROVIMIONAL EDITION 150
Washington County,Utah
Grant C. Willis and Janice M. Higgins
1995

ADRUNING T2 QUADEANCTE ) STHMRR T4




-

Utah Geological Survey
Departinent of Natural Resources
in cooperation with the

U.S. Geological Survey

| Plate 2
Utah Geological Survey Open-File Map 324
Geologic Map of the Washington Quadrangle

& ome
I ¥ Aop
b~ 3 owo
= Yy Pos
— foao

[ aoes
|

—

LI 1484

]

Sout

b
|
v F : ’ . I ,’ ; . . . . .
S P Y I NN R Interim Geologic Map of the Washington Quadrangle, Washington County, Utah
LN é . XX a E v f ~ > o >
. R [ Y €
< 4 ‘ 1 Grant C. Willis and Janice M. Higgins
| T T
. c‘ : ' s £ o ‘ o - Qba Airport flow -- Dark-greenish-gray to dark-brownish-gray trachybasalt; smal
’ H D g’ <1 & U : £ olivine phenocrysts; as mapped may include parts of a quartz-bearing, basaltic
: IR [T l'? B ‘h. HE { trachyandesite flow; strongly jointed; weathering along fractures imparts a
! M ,_‘P . e | . Description of Map Units “patch-work™ appearance; multiple cooling units exposed; about 330 feet {37 m)
- S " wr\l g above larger active drainages; K-Ar dated at 1.0710.04 Ma [Hamblin and
H : ' B P i . .
o b I Y QUATERNARY others, 1981) but this date conflicts with calculated ages on other basalts {see
- P IR discussion in text),
' ! ; . o af Artificial fill - Material emplaced for the contruction of dams and in landfills. .
! " Qbso Snow Canyon Overlook flow - Very dark-brown to brownish-back,
: . : I ; Alluvial Deposits trachybasalt with small phenocrysts of clinopyroxene and olivine; dense, brittle,
‘ P . ‘ ! - and strongly jointed; age not determined but overlies Lava Ridge flow and is
P ' { e u ! Qal, Younger alluvial-stream deposits - Moderately to well-sorted silt, sand, and probably less than 1.5 million years old.
SR, { i b i minor pebble-gravel in large active drainages; includes benches up to 20 feet (6
BERERN A A ’ b Is; 0-20 feet {0-6 m} thick 0bl. Gbic
it ? N 0 m) above current channels; 0-20 feet (0-6 m} thick. ’
T . Pl Pl Lava Ridge flows and cinder cones - Moderate- to dark-gray to moderate-
R ? i R I . . _ b hpart . . .
P ol ‘ ! : N EERE . o . Qal, Older alluvial-stream deposits - Moderately to well-sorted silt, sand, and brownish gdfay, (:iuarrtz'beanng. basaltl'c !rac.hyand‘esnc.'h"as Iar%:ﬂ p!agrocl:‘s; and
RN - S ' Correlation of Surficial DQDOS!LS pebble-gravel deposits; dissected by channels incised up to 40 feet {12 m}; quartz, and small ofivine phenocrysts; consists of partially eroded cone { c-l
EEEEE RN 3 ‘i o mapped only in major drainages; 0-20 feet (0-6 m) thick. and multiple flows and flow lobes {Qbl); several stacked ﬂgws are exposed in
o 2 j: e § of Qmsy Black Gulch; age is poorly known, but is younger than Twin Peaks flows; the
'é ‘ SRR l o ; § v Cal, = Qatb  Boulder-terrace deposits - Poorly to moderately sorted mud- to large boulder- Middleton flow (dated at 1.520.1 Ma) may be from this source.
<] F’: o : I ‘ o [e) 5. Gac |Grec| Gee |Gees Crsc sized materials deposited in poorly developed terraces; clasts are mostly basalt; . basalt fi Sl i
4 P Y - Gal, terraces are in several levels from 20 feet to 200 feet (6:60 m) above current Qag Alluvial gravel b""“"' 353; 0‘”-’; - Small lsolate: ;ﬁmian;‘s of.poody to
o ‘E. ‘ ' : - drainages; mapped primarily near Mill Creek and Twist Hollow; 0-20 feet (0-6 m} moderately _szﬂed silt, sand, and gravel axposed beneath basalt flows; 0-50 feet
*“‘;‘” ' %' £ . it w4 G Lo NI thick. Reinbormt W%;OJS ml thick. O
Y A < gl Get, |Geow e Qms Caeo | Ce2 ’ . o T
G at Pl - / b h 9 . €0 Oat,,  Stream-terrace deposits - Moderately sorted pebble to cobble gravel with QUATERNARY-TERTIARY
- 3 i L ) S ; Gatb Cat, Geb b some clay and sand deposits; partially cemented by pedogenic carbonate; well- -
£ R " , | i Fi | 1 : Oecl Gec rounded clasts; many clasts are exotic; subscripts denote relative ages and QTbt, QTbte . .  dark ) _
~ RN b . o L Cato 2 QTeca heights above the current drainage: level 3 are 40 to 90 feet (12-27 m) and Twin P"'fs flows ',"d cinder mf'” - Dark-gray 'P dark brownish-gray,
. P e ; | 25 o level 4 are 90 to 140 feet (2742 m); 0-20 feet (0-6 m} thick. quartz-bearing, basaltic trachyandesite; has large plagioclase and quartz, and
‘ l . ; ‘ | i I QC) Cto smalt olivine phenocrysts; moderately jointed; consists of extensively eroded
SERREEE ! ' E ; : i 5 Gebe Qato  Older stream-terrace deposits - Moderately sorted pebble to cobble grave! cmder' cones {QTbtc) and ;‘_"mp‘e flows {QTbt) at shght.fy different erosional
f R : RN EEEEEE v 2 with some clay and sand deposits; partially cemented by pedogenic carbonate; fevels; 13’01;1: than Lava ':9;’ and C;d.ar Bench: flows; c""d" d”"” "‘aydb'f
SR N I K Pt o well-rounded clasts; many clasts are exatic; they are 120 to 200 (36-61 m) source of older remnants (Tbo) mapped in southern part of quadrangle and of
' : i ' 7 \ West Airport Ridge flow (dated at 2.3+ 0.1 Ma and 2.24:0.11 Ma by Best and
NI SRR AR R : | Ll Qoc | Ceso above major drainages; not correlative with the current drainages; 0-20 feet (0-6 he 1280 geHambl' | othe léal)' St G R atr gi:
SEER : SRS EERE) | © m) thick. others, : an in and others, in St. George quadrangle.
SRR N RN N I Hpeeo - T Qafo  Older alluvial-fan deposits - Poorly sorted, basalt boulder deposits with QTag ~ Alluvial gravel beneath basalt flows - Isolated boulder gravel beneath Twin -
S \ o B { P ! Cag Q! moderate amounts of fine-graingd matrix; form alluvial fans and debris flows in %fe aks flow; consists of bouldgrs :’ Creuceous. and Tertiary s;dmmary and
by t ' v ; N Lo Cba Qi Mill Hollow area; deposited at several levels up to 150 feet (46 m) above gneous racks derived from Pine Valey Mountains; 0-30 feet (0-3 m} thick.
N B ! NN DEEE ERE current drainages; higher levels have a thick pedogenic carbonate (caliche); 0-20 '
HE { NI Pt P
- biy ] B IR l e f P feet (0-6 m) thick. TERTIARY
' ; vl ol Lo ] H P .
ot RS 1 S N RN RRE ‘ , o
- P Cyl N P — : . . . oo
‘w‘-’*wlwrm-sm : : D RN R l g ; ;»L»r» - s QTag OTb' Tow Qaow  Older altuvial deposits - Moderately sorted, rounded, cobble- to small boulder- wa Washington flow - Dark-greenish-gray tephrite basanite; has abundant small

R SN ot ! g P X o QTbtel gravel that partially Covets a broad sloping surface near Washington City; clasts “e 2 >ilinopyroxene and ofivine phenocrysts in a seriate womm-m~mongly

. . } : N IEEE P! S m are mostly basalt but a few percent are sedimentary and intrusive igneous " jointed; caps ridge 360 feet (110 m) above the adjacent Virgin River; K-Ar dated

; E R bropiy L ‘ g P ; clasts derived from near the Pine Valley Mountains; about 60 feet (18 m) above st 1.7:0.1 Ma (Best and others, 1380},

g i } chE REN RS [on . current drainages; 0-10 feet (0-3 m) thick.

o t ] | b b | ! , IR : Tbo Older flows - Dark-gray to dark-brownish-gray, quartz-bearing, basattic

: i ! * i ] ‘ 1 s % f i : Qab, Qabo trachyandesite; large plagioclase and quartz, and smafl ofivine phenocrysts;
o : } . o EERRREE Correlation of Boulder deposits - Very poorly sorted, angular to sub-angular, boulder deposits  strongly jointed; consists of twa main flow remnants 400 (120 m) and SSF’hf"‘
' R o : : f P ‘ o with clasts up to 10 feet (3 m) in diameter; clasts are mostly from Upper g {200 m) abovg current drainages; higher remnant is probably correlative with the
Lo | R R Bedrock Units Key to Map Symbols Cretaceous and Tertiary formations and intrusive igneous rocks from the Pine West Black Ridge flow that was !('A' dated at 2.3:0.1 Ma (Best and others,
' ; * SR Valley Mountains; deposits are eroded remnants of an apron of old alluvial fan - 1980} and 2.24:0.11 Ma (Hamblin and others, 1981k 20-80 feet (6-24 m)
i S s 3 Contact deposits on the flank of the Pine Valley Mountains; Qab deposits are 50 to 150 thick.
S : - ' TR oy S & 2 / feet {1545 m) above nearby drainages; older boulder deposits (Qabo) are 250 to .
P b ' gt 1 b 1 t st 5 el < .-~ "Marker bed 300 feet (76-91 m) above nearby drainages; but these drainages are not unconfoimity e
! P ! 4 ' \ | ‘ 5 s e @ :C)l Kb - s adjusted to regional base level; probably early to middle-late Pleistocene, but
b I he RE b i 1 { Vi t ) wcchrzy /{: High-angle fault — dashed where approximately located, dotted may be as old as Late Tertiary; up to 100 feet (30 m} thick. _ CRETACEOUS _
; P s Vo ; : i ; Pt , ” _ % where concealed, queried where hypothetical; barand ball on down- , ) ) ) )
: I b ! ‘ A A — <o 1- re thrown side; dip of fault plane shown by thick arrow; rake of striations Eolian Deposits Ki tron Springs Formation -- Yelowish-gray, brownish-gray, and Yeﬂmsh—ovam;e.
' RS SEE IRRRRE x shown by thin arrrow fine- to coarse-grained sandstone and conglomeratic sandstone, interbedded with
o . . IR i o Jcee " . ) R I
' AR : R IR G . ) Qe Eolian sand - Well- to very well-sorted, fine- to very fine-grained, well-rounded, pale-reddish-gray. gray, and greenish-gray siltstone, mudstone, and .f.m'&gr?med
A R T AR N R O - - Prominent fracture frosted quartz sand; deposited in irregular hummocky mounds in depressions and sandstone; mostly densety cemented but is locally friable; locally silicified; ledge
OO BRI I N SN n b uococfrmy ' on the lee side of ridges; locally forms poorly developed dunes; has thick and siope former; about 400 feet {120 m) preserved in quadrangle: complete
B b N DR N ; ; ineli i - i i 1,070-1,220

, : ‘,: S ; , P i [ i i E I i I P i | % Jn /(' Stnke and dlp of inclined beddlﬂg pedogenic carbonate in most areas; 0-50 feet (0-15 m) thick. thickness is 3,500 to 4,000 feet {1, -1, m).

; SRR ERREEE IR B EER RN S ” T

N ; 35 RN DRI E B NN ERRE ; : -% ’ Ku Strike and dip of joints Qec! Eolian caliche and sand - Thick pedogenic carbenate (caliche) mixed with Kb Bentonitic M ~Pale-gray to pinkish-gray, bentonitic clay ‘and minor siltstone

o AN IR I AN RN ERRE 4 s Km minor to moderate amounts of eolian sand {Qe); mapped in areas where most and ﬁne-gramfd sandstone; nonresistant and poorly exposed; weathers to form

: FSEY EEREEE B BN ERE RN v - A5 Inclined eolian sands have been stripped off, leaving the carbonate cap covering bedrock soft “popcom” soil; tentatively correlated with beds fission track dated at

) L ;\ RN EE B P } ( i % ! > Kl exposures; 0-20 feet {0-6 m) thick. 80.0+5 Ma (Hintze and others, 1994); 60 to 35 feet (18-23 m} thick.

: b B IREEEETE N B BN B R I { : '

: ‘ ﬁ‘* NI B SN ERRREN — |Jms y Near-vertical o

; BRI vt e LR i L Imw Mass-Movement Deposits unconformity

SEREEERENATEEEE P EEEY RERRTE IRRER - i i

Yo EEEEE t t SRR N i P Jmd X s Pit — gravel or road fill (no letter), sand (s), cinders (c) QOms, Omsy Jece Crystal Creek Member of the Carmel Formation - Reddish-brown, thin-

i st e by SRR I RRER ERREE ' . ; ; bedded, poorly exposed sandstone and mudstons; exposed in only a few smafl

! SRR ¥ L AN N AR AR I § ST wenfrmy uary — buildi tone (s Landslide and slump deposits - Very poorly sorted clay- to boulder-sized , poorly exp i ] .

5 Lot L I NN N R ‘ ! 5 o3 - ’Y-; Quarry - gypsum (g). building s (s) debris in chaotic, hummocky mounds; includes slump blocks in excess of 100 outcrops beneath uncenformity; 0 to 50 feet {0-15 m) thick.

e i RE Tt P Pl w | 2 chl , feet (30 m) across; basal detachments are developed on Petrified Forest Member

‘ o LIRS I I B ool os - , cinde ) . ; ! - ish-

T (,} S R Y R RN BN : g D) Xe Prospect - gypsum (g). cinders (<) in southern part of quadrangle and on Temple Cap Formation, Carmel Formation, Jeeo Co-op Creek Meml_:er of th_‘ Carmel Formation - Pale-gray, pale greemsh.

; RN I EERERE B SRR P — P Spring and bentonitic beds in northern part; displace overlying bedrock formations, gray. or pale-yellowishgray, mt'erbedded limestone, sandstone, and mudstone;

D EEEE B ] { ‘ R P talus, and basalt flows; probably late Pleistocene to early Holocene; 3 small fossiliferous; thin uniform bedding; 285 feet (87 m} thick.

: L | % b ; o | N 1 Pt % Vol . t landslide in E 1/2, section 18, T. 41 S, R. 15 W. has historic movement .

SRR NRRR R NN b op! ; P Wesnngon Guaarnge olcanic ven {Omsy) thickness highly variable. unconformity
R N RS BT IR ‘o A |
IR FE g - ! ; ! ‘ N (I ‘ : . .
RS B L : Py | iy I R amt Talus deposits - Very poorly sorted, angutar boulders with minor fine-grained Jie Temple Cap Fo.rmauon (Sinawava Member) - Dark-r!ddi.sh-bmwn to 'pal:'d
RN DR I B R interstitial materials; accumulated on and at the base of steep slopes; 0-20 feet gray, slope-forming mudstane, claystone, and gypsum; contains three ":"‘ de s

: e e s N R . {0-6 m) thick. : of. nodutar gypws to 15 feet {1.5-4.5 m thick; has thin volcanic ash beds

: RS IR : Lif byt } e , UARER with common biotite; 200 feet (61 m) thick.

. AR R b EEE Y B 1A N ® i i

: N R RRT i ;if; D el . k5 5 - §§ > Colluvial Deposits

SEREERRRER SEEE FIREE BUREN RRENY |2l 3 £ 3 |gs < |

" : L 3 : L - : H : | S b i . S g E o §. .‘E)‘E' £ Qc Colluvial deposits -- Poorly sarted, angular to rounded, fine-grained to boulder- unconformity

! R i co £ : r i s | D : L @ 2 2 » - § - sized material deposited on moderate slopes; lacks well-defined drainage pattern; o : o T -

, ’ EEERE | | x o | | L i deposited by sheetwash, debris flow, and sfope creep processes; locally includes Jn Navajo Sandstone -- Pale-yellowish-gray to t.mderate-grawshnd, wefl-sorted,

’ T | ; IR : o R i :g Unconsolidated Deposits - talus, eolian, or alluvial deposits; includes both active and dissected deposits; 0- fine- to medium-grained quartz sandstt‘nrze: grains are well-rounded and hos'ted: ,

b ' : , ' P l ? : : : : g 5 < i ,28 Basalt Flows - 30 feet (0-18 m) thick. prominent eolian crass-beds; strongly jointed; about 2,000 feet (610 m} thick.
t N R EE R . e P

H HY ! L} [ S ' ' [ I H i .

N t Dl {! ' B : ; b i Ly 9 Mixed-Environment Deposits unconformity
“l;'g!:.gli’f;i:‘ : ';‘l ' ]“9 BN 81 s Iron Springs Formation Ki
Lol oL SN R ERRE RN RS 3;3 s 21 8 Qac  Alluvial and colluvial deposits - Poorly to moderately sorted clay- to boulder- JURASSIC

g Pl § il f i ! | : ; .y N | L ' ! § > sized material in minor drainages; gradational with colluvial depasits; includes o ‘

- Pl P t } :; } i : | : b | 1 kf © bentonitic beds Kb other deposits too small to map separately; 0-10 feet (0-3 m) thick. Jky Upper me:wb;r ofl the ::z:gta F:rmanond— M::er::g-nt:) :::k;::itdn::-l:ro:om.

; I IR B N vl P fine-grained, thin-planar-be sandstone and mudstone i o :

o ‘ ' ' | | ’ ! ; ! i i Fh i ‘ i iy CrystalCr.Mbr.| Jece . . . . moderate-reddish-brown, thick-cross-bedded sandstone with planar bounding

i NN N B i B IR Carmel ~r ——— Qae AlluwAal and gollarl deposits - Moderately to we!l-sprted, clay- to sand»sfzed surfaces 1 10 5 feet (0.3-1.5 m) apart in upper part; upper part is entirely fine-
| A l ] 1 l Phif ' » ‘ ' ; ] ! o Formation Coh-AOp (éreek Jeco 285 [ooo—s materia! deposited in broad, nearly flat areas; locally includes abundant eclian 0 medium—grained well-rounded frosted quartz sand that resembles Navajo

i | | 1 ; ! : ] ! i i : ‘ : ! ) f i ; i E ember (87) s sand and minq gravel; minor to no pedogenic carbonate development; up to 50 Sandstone except '“ has fluvial sedimentary structures; has-three prominent

: * R - z | L ’ : = feet (15 m} thick. marker beds labeled m, ,; forms prominent ledges and cliffs; 380 feet {115 m)

, AR é Cir L R Pl Temple Cap Formation Jte 200 ) i ) o ‘ thick.

A T |y I N B i (61) Qaes  Alluvial and eolian deposits of mostly sand - Similar to Qae deposits but

H ! . i P [ N N H { . . ) . . . . e .

f : , s c e f ' : bl ol ' ot i % ;:ons:s‘ts mostrll.y :f sand; deposited in areas near thick eclian deposits; up to 50 im Lower and middle members of the Kayenta Formation - shown on cross

i ;;;;i‘gg ; ?5,} l ';, by eet {15 m| thick. section only,

- ‘ll‘ai ; I P .

i IR O B HEHRE B ) B 1 ' o - o i . -

SENEEE RN (INERaRIR IR | z bELE i Qaeo  Older alluvial and eolian deposits - Similar to Qae but is deposited on older km Middle member of the Kayenta Formation — Interbedded reddish brown

Lot ; | P i | } ¢ i b surfaces dissected by current drainages and has thick pedogenic carbonate; siltstone, purplishred to reddish brown mudstone, and reddish brown, fine-

SRR RN i vy i mapped in Washington and St. George areas; 0-30 feet {09 m) thick. NS R o L

SHEIN e it ot iy - e et ogh el
L= AN FREE PR Q Eolian and alluvial deposits -- Well-sorted eolian sand; locally reworked by neat ase; cross-cutil ‘Y

EERRERNE 9 S BN ERRN RN & P ' - N tedges; 680 feet (206 mj thick.

v I + £ ! S BN EREE FRRRE by alluvial processes and includes alluvial mud, sand, and gravel; has very thick upward; forms slopes and small ledges (

: ) g3 i 1 S AT I A A i ; i '

P a SN E ERE ' e . 2000 pedqgemc carbonatg, deposited on ofd Asurfaces _lhat have been protected from i Lower member of the Kayenta Formation - Pale-reddishbrown to moderate-

{ R "f, , ’ ci ! e : . Navajo Sandstone Jn (610) - erosion me long periods and where eolian deposits can accumutate; 0-20 feet {0- recish-brown, thinbedded siltstone and very fine-grained, planar- 1o fenticular-

;o i : 1 l ‘i ', t i ; 1. , % . R - ! - : 6 mi thick. bedded sandstone, interbedded with moderate-purplish-red mudstone; three

SRR ER RS HINRRI I RN b ; interbeds of light-pinkish-gray 10 fight-ofive-gray dolomite, each about 6 inches

: SRR A O TR I A i ! . . . . . . interbeds of light-pinkish-gray gr
i b TR PR AN AN I AR A , Qeca Eolian and alluvial deposits with thick carbanate soil on basalt flows - . 1 the top: 110 feet {33 m) thick.
SEERY ng ; ' ‘ i ; H : B { Eolian clay, silt, and sand, and alluvial gravel deposited on basalt flows; very (15 cm thick, are present near %

' | HE TR S ' : s : 1 B P . . . . . . . )

AR R 1]‘ Plolibide ] il (0 thick pedogenic carbonate soil dominates unit; deposited in areas where streams F tion, unidvided - shown on cross ssction only.

C % e 5 4 /éé N R IR R flowed on top of flows; 0-20 feet {0-6 m) thick. Jm Moenave Formation, uni ,

Vi iy GAL il N P ' |

AR I i ‘g’! Y £ . ] | | ¥ o . Jms Springdale Sandstone Member of the Moenave Formation - Pale-reddish-

BERERRRE S ) g‘. xe l s i 1 @ Basalt Flows and Related Deposits brown to grayish-yellow, fine- to medium-grained, cross-bedded sandstone with

bov i i %5 \iliT }§ '; :‘ : ! E L [ 5 5 Obs, Obsc interbedded light-purplish-gray siltstone near the middle; weathers to rounded
EEREERERR A ERE N SRR TERRRRERE Sz ' : ick.

| ‘ P : b 1 { % : ! i : . ! ! l P S Santa Clara flow and cinder cone -- Dark-brownish-gray to black, subalkaline ledges; 115 feet (35 m} thic

[ ) ; [ : R OO : ! { . N . . . .

D ; ? ! ! { 3 ! ; R P { ' 3 ‘ basalt flows‘((lbsl and c.ur’dev cone (bsc); has small abun'dant olivine Jmw Whitmore Point Member of the Moenave Formation - Greenish-gtay
P D P 2 ! b i i { f s ' E i x ! phenacrysts in an aphanitic groundmass; flows have very jagged aa surface; claystone interbedded with pale-brown to palered, thin-bedded siltstone with
D REEEE NN | o4 1 ? v ind he : estimated 10,000-20,000 years old. . . S "
| { ; ! ! ! ! ‘ ! P : W ! : . Upper 280 cinder cones have youthful appe.arance est y several 2 to 6 inch (5-15 cm) thick beds of hgh.t-greemsh-gray dolon?mc
Pl o N S | R EERERRE Member Jku o 316) limestone that contain algal structures and fossil fish scales; nonresistant and
P bbb gt b iy ' Qbb, @sbe . , : poorly exposed; about 55 feet {17 m) thick.

Pt ooarbybe b o Pt : Big Sand flow and cinder cone -- Dark-reddish-gray to dark-brownish-gray, '
i Cl ‘ | , i P I ' ‘ : ' 1 |l ' ; quartz-bearing, basaltic trachyandesite; has large plagioclase and q.uart.z, and Imd Dinosaur Canyon Member of the Moenave Formation - Interbedded
i SRR i ; ‘ f Rk : TR [ ’ X : small olivine phenocrysts; flow (Qbb) has abundant "rafts™ of scoria; cinder cone moderate-reddish-brown siltstone and pale-reddish-brown to grayish-red, fine-
IR R A | | . ayenta Mgl {Qbbc) is well-formed and has thick pedogenic carbonate rind; age poorly grained, thin-bedded sandstone with laminated cross-beds; poorly exposed; 250
t T Pt - by o ; : X . A e . . e . - ‘
P L x ; ! i : } ‘ e 1| | Formation Member Jkm (gg% constrained but estimated at 0.75 million years. feet (76 m) thick. '
UL RN S R bt ! : . . :
I ' S P BN © Qbe Cedar Bench flow - Dark greenish-gray trachybasalt; has small ofivine Stormi
‘ S RN B ! : P phenocrysts in an aphanitic groundmass; is very brittle and breaks with a unconformty
; ‘ Ly IEIIT N N ; P f conchoidal fracture; maderately jointed; four cooling units with combined
P N B AR B 5 ‘ BERE Lower 110 thickness over 100 feet (30 m) in upper Black Guich; south of Black Gulch is TRIASSIC
e Y s 4 i e REERE i Member Jkd (34) one thin unit 5 to 10 feet (1.5-3 m) thick on top of Middleton flow, locally with
b o N I ! : SRS thin intervening gravel; K-Ar dated at 1.22:0.1 Ma (Best and others, 1380). .
<3 7 Ty T REEREEE Springdale 115 TRe Chinle Formation, undivided - shown on cross section only.
‘r, ' cio ;3 i : is’ 1 §Q : . ! Sandstone Moy I (35) Qb Middleton fi Moderate- to dark-gray to moderate-brownish-gray, quartz '
' Ry . T LS S [T Moenave — m 1ddieton Tiow - NMocerate- : i ey : . s bk ‘e
A S ii: ' i 5.» | ‘ :} s | REERE Formation [om—orefoniMy | Jow | 9507 bearing, basaltic trachyandesite; has large plagioclase {up to 0.4 inches, 1 cm) TRep  Petrified Forest Member of th: C‘I:tmle me:thatmnr ll;:::::::v?:h ;r:y to
oW SEREEERERE VAN R %’,’,‘,‘,’jg,‘f Jmd 250 and quartz, and small olivine phenocrysts; consists of multiple flows of differing grayish-purple bentonitic shale mndn storre wi w":”t’m ) tick: eptriﬁed
A Lo I SRERREE Member m (76) mineralogy separated by gravels in road cut near southern edge of quadrangle; yellowish-brown, cross bedded s2 stone up to 10 fee o m e p 00
L R e main flow is probably sourced at Lava Ridge cinder cone; about 200 feet (60 m} wood is common; clays wgaih:r to7;up:pcog‘ n;ff‘ahge& poorly exposed;
@l % Chinle Petrified 300 above larger active drainages; K-Ar dated at 1.5:0.1 Ma (Best and others, feet {215 m) exposed but is about eet (31 m} thick..
-§ & | Formation [ Forest Mbr. | Rep (91 1980), which conflicts with calculated ages on other flows in area (see . i .
i discussion in text). R TRm Moenkopi Formation - shown on cross section anly.




